Abstract Internet-based surveys are commonly utilized as a cost-effective mechanism for data collection in social and health psychology research. Little is known about the differences between partnered gay men who participate alone compared to those with partners who also agree to participate. A sample of 260 partnered gay/bisexual men from New York City completed an online survey covering demographic characteristics, sexual behavior, substance use, and relationship satisfaction. Upon completion, they had the option to send the study link to their partner. In total, 104 (40 %) participants successfully recruited their partners, 90 (34.6 %) were unsuccessful, and 66 (25.4 %) declined the option to refer their partners. Men who did not refer their partners were significantly older, in relationships longer, and reported higher personal income. Participants who successfully recruited partners reported significantly higher relationship satisfaction. While generalizability is limited given the diversity of methodological factors that influence research participation, these data provide an initial insight into the effects on sample composition imposed by the implementation of dyadic (vs. unpaired) designs in online studies.
Introduction
Throughout the HIV/AIDS epidemic, risk behaviour and prevention research on men who have sex with men (MSM) has largely focused on sexual risk-taking with casual male partners. Recent findings however, have indicated that a substantial proportion of HIV transmission occurs between main partners in same-sex male couples, with estimates in the USA ranging from 39 % [1] to 68 % [2] . These findings have highlighted the need to better understand the relationship characteristics, dynamics, and risk-taking behaviours of coupled gay and bisexual men.
The study of couples can be undertaken through either single-sided or two-sided/dyadic designs [3, 4] . In singlesided designs, the participating partner is the only source of data regarding himself, his partner, and the relationship as a unit. Analytically, responses in single-sided designs can be treated independently. This generally permits for relatively straightforward applications of single-level general linear modelling procedures. Methodologically, single-sided designs have the advantage of logistical efficiency-only one partner in the couple needs to be recruited and retained in the study.
In two-sided or dyadic designs, data are gathered from both members of the couple. Such designs allow for a more comprehensive examination of concordance of responses between partners, and perhaps more interestingly, discordance or discrepancies in responses. This is particularly important in studies of sexual risk given that a substantial proportion of gay male couples-estimates range from 8 % [5] to 19 % [6] -have been shown to report discrepant sexual arrangements-for example, one partner is under the impression that they are monogamous, while the other partner reports a non-monogamous arrangement. Dyadic studies also permit an exploration of associations among variables within and between partners [7] . Dyadic designs inherently have a hierarchical structure; individuals are nested within couples. The result is that data analysis often involves multi-level modelling (see Kenny et al. [3] ; Mustanski et al. [4] , for a review of considerations). The Actor-Partner Interaction Model (APIM) is frequently employed in analysing data gathered in dyadic designs [3] . The APIM is an analytic framework which distinguishes between actor effects (the relationship between a participant's predictor and outcome values) and partner effects (the relationship between a participant's outcome value and his partner's predictor value) [3] .
Understandably, recruitment challenges are compounded in dyadic research. Joint participation by two members of a couple requires some level of effective communication, co-operation, and co-ordination between both partners. The degree of coordination required for study participation may vary across designs. For example, designs which involve simultaneous assessment require joint scheduling, while those which permit independent assessment have lower coordination demands. Despite variability in the degree of coordination required, all dyadic designs require a minimum level of joint action because both members of the couple must agree to participate in the research process.
The consideration of participation bias in single-sided studies (i.e., whether the individuals who choose to participate constitute a skewed representation of the wider population) is particularly important in sexuality research, given the highly personal and sensitive nature of such studies. For example, participants in a general health survey who then agreed to participate in a follow-up sexfocused survey showed slightly higher levels of noveltyseeking, liberal sexual, religious, and political attitudes, alcohol and tobacco use, and mental health issues, and lower harm-avoidance, than those who refused to participate [8] . Also, online studies may attract a differently constituted sample than in-person or paper-and-pen studies. More recently, in relation to single-sided sexuality-based online research, Sullivan et al. [9] found that White MSM were more likely to 'click-through' into a study than Black and Hispanic MSM, and were also more likely to complete the survey through to the end. Drop-out rates throughout the survey were higher for Black and Hispanic MSM, and were also higher for MSM with less than a college-level education.
In dyadic research, participation bias effects may be further compounded, as the focus is shifted from the [5] qualitative study of 39 gay male couples acknowledges the issue of self-selection which ''may have produced a sample of couples who were more confident in their relationships and were therefore more willing to openly discuss sensitive issues such as sexuality'' (p. 785). Further, in a study of sexual satisfaction in 433 married heterosexual couples, Yucel and Gassanov [10] noted that their sample may have arguably contained disproportionately more satisfied couples. In other words, couples with lower satisfaction may be under-represented in dyadic research as they may be in the process of splitting up, or simply less likely to participate in a study requiring coordination and cooperation.
In sum, dyadic studies may contain a disproportionate number of high functioning individuals in high functioning couples. The goal of this study was to explore the potential for such participation bias in dyadic studies of gay male couples which use an index approach to recruitment in an online study. A comparison of recruitment challenges across various modes of data collection (e.g., in-person, paper-and-pen, online) is beyond the scope of the current study.
Index approaches to couple recruitment involve the recruitment and collection of data from one partner (the index member of the couple). After the index partner completes the study, they are then asked to recruit their partner. This procedure results in three groups of index participants, which are distinguished by differences in success and willingness to recruit their partners. These include: (1) index participants who were willing and able to recruit their partner into the study (paired men); (2) index participants who were willing but unable to recruit their partner into the study (unpaired men who attempted), and; (3) index participants who were unwilling to recruit their partner into the study (unpaired men who declined). The purpose of the current study was to explore potential differences among these three groups on demographic, relationship, sexual risk, and substance use variables.
Methods

Participants
Eligible participants included biological men who identified as male, lived in the New York City area, were 18 or older, and reported being in a primary romantic relationship or partnership with another biological man who was 18 or older.
Measures
Demographics
Participants responded to questions about their age, sexual identity, race/ethnicity, education level, own income level, own HIV serostatus (positive, negative, unknown), partner's HIV serostatus, and relationship duration. Relationship arrangement was assessed using a single item asking participants to report how they and their partners ''handled sex outside of their relationship.'' Participants who reported ''neither of us has sex with others, we are monogamous,'' or ''I don't have sex with others and I don't know what my partner does'' were classified as monogamous. Those who reported, ''only I have sex with others,'' ''only he has sex with others,'' ''both of us have sex with others separately,'' ''we both have sex with others separately and together,'' or ''I have sex with others and I don't know what my partner does'' were classified as open. Those who reported ''both of us have sex with others together'' only were classified as 'monogamish' [6] .
Substance Use
Participants reported on the use of marijuana, cocaine, crack, crystal methamphetamine, ecstasy, gamahydroxybuterate (GHB), ketamine, heroin, and poppers. Due to the low frequency of reported use for substances other than marijuana and poppers, responses to cocaine, crack, crystal methamphetamine, ecstasy, GHB, ketamine, and heroin, were aggregated into a single variable indicating the use (or nonuse) of any of these substances.
Sexual Behavior
Participants reported whether they had engaged in anal intercourse (AI) with a partner other than their main partner in the past 3 months. Where AI was reported, participants were asked to report the number of AI acts which involved a condom (protected anal intercourse, PAI) and those which did not (condomless anal intercourse, CAI). Responses were aggregated into a trichotomous variable: no intercourse with casual partners, PAI only, and any CAI.
Relationship Functioning
Relationship satisfaction was measured using the 7-item Relationship Assessment Scale [11] . Responses were indicated on a 5-point Likert-type scale (e.g., 'poorly' to 'extremely well'). The scale has been found to correlate strongly with other relationship measures and displayed strong internal reliability (Cronbach's a = .86).
Procedure
Data were collected between December 2011 and February 2013, using an internet-based survey host. Index participants were recruited through a variety of mechanisms involving in-person and online venues focused primarily on reaching men in the New York City area. In-person recruitment activities included attendance by study staff at community and social events frequented by MSM in the New York City area. A small number of participants (n = 21) were recruited in person after completing their participation in another survey research project. Online recruitment activities included the distribution of study information via listservs and websites targeting the MSM community. Online recruitment materials were also sent to partnered men who had completed or were ineligible for participation in other studies and indicated an interest in future studies. Online recruitment materials contained a direct link to the survey, as well as our contact information. No differences in partner recruitment were associated with the venue of index case recruitment (v 2 (4) = 5.8, p = .22). Note, some components of online recruitment (social networking, website and listserv postings) reached participants living in the U.S., but outside of the NYC area. Data from these cases (n = 79) were not included in these analyses.
The online survey was designed to accommodate the joint participation of both members of the couple using an ''index case'' approach. Index participants are those who accessed the study link through any of the recruitment methods described above. After providing personal contact information, participants were given the option to provide their partners' contact information and send the study link directly to their partner. If they chose to do so, the survey generated an automatic email, which the participant was allowed to modify prior to sending. This study focused only on the analysis of data from index cases. By definition, data provided by referred partners were only available for paired index cases. In order to preserve comparability across referral groups, all analyses examining partner characteristics utilized data about referred partners provided by index cases.
All participants (both index and referred partners) who completed the survey and included their mailing addresses were compensated with a free movie ticket. Couples in which both index and referred partners completed the survey were also entered into a raffle to receive additional $100 compensation. The raffle prize was given to one in every 25 completed couples. All recruitment materials and procedures were approved by the IRB at Hunter College of the City University of New York.
Results
In total, the online survey was opened 682 times. Of these, 467 (68.5 %) surveys were completed by unique individuals. These included 339 index participants of which 260 (76.7 %) met inclusion criteria for the current study. Of these, 104 (40.0 %) successfully recruited their partners (paired men). Among the 156 unpaired men, 90 (57.7 %) provided contact information for their partners (indicating an unsuccessful attempt to recruit partner participationunpaired men who attempted recruitment), and 66 (42.3 %) declined to provide partner contact information (unpaired men who declined). Table 1 contains data related to the demographic characteristics of index cases and the results of ANOVA and v 2 tests of independence comparing the three groups of index participants. In general, there were no significant differences with regard to race/ethnicity, education, HIV status, HIV status concordance, and relationship arrangement (roughly 60 % in each group reported a monogamous relationship arrangement). Significant differences were observed in individual income, age, and relationship length. Unpaired men who declined to provide partner contact information were more likely to report earning $40,000 or more annually and reported an older average age compared with the other two groups. Index participants who did not provide partner contact information also reported longer relationship duration than paired men. Unpaired index cases who attempted recruitment did not differ from either of the other groups. Significant differences were also observed with regard to sexual identity. Bisexual identified men were as likely as gay identified men to attempt to recruit their partners; however, bisexual men who attempted recruitment were less likely to be successful. Table 1 contains data related to substance use and engagement in sexual risk-taking with casual male partners, and the results of v 2 tests of independence comparing the three groups. No significant differences were observed among the three groups in their rates of sex with casual partners, or their use of marijuana and poppers, which were the most commonly reported substances, and other drugs.
Comparison of Demographic Characteristics
Substance Use and Sexual Behavior of Men Who Did and Did Not Recruit Their Partners
Relationship Satisfaction Table 1 contains mean relationship satisfaction scores for each partner recruitment group along with the results of an ANOVA comparing average scores across groups. Paired men reported significantly higher levels of relationship satisfaction than both groups of unpaired men. Unpaired men who attempted recruitment did not differ significantly from those who declined to provide this information.
Discussion
Overall, partnered gay men who were willing and able to recruit their primary male partner into dyadic research were demographically similar to partnered men who were willing but unable and those who were unwilling to recruit their partners. The three groups did not differ significantly with respect to race/ethnicity, education, HIV-status (of self or partner), or relationship arrangement. In addition, they did not differ significantly with respect to variables of particular interest to HIV prevention research: drug use and condom use. To the extent that such studies utilize methodologies for recruitment and assessment similar to those used in the current study, these data provide modest support that the selection of a dyadic design (versus studying men in relationships without recruiting their partners) will have a negligible effect on at least some aspects of the demographic composition of the sample.
Significant differences were observed in age, individual income and relationship duration. Partnered men who were unwilling to recruit their partners reported significantly older age and higher individual income compared to the two groups who were willing to attempt partner recruitment. These men also reported longer relationship duration than the paired men. This pattern of differences suggests the possibility that men with more resources may be less likely to engage in research together, and may be less incentivized by modest compensation such as movie tickets.
This pattern of findings may be viewed in some respects as promising. Younger gay men are particularly vulnerable to main partner HIV transmission [2] and therefore recruitment of younger gay men and their partners may be a priority in couples-based HIV prevention research. On the other hand, longer relationship duration has also been linked to a greater risk of main partner HIV transmission risk [2] . Challenges in recruiting both members of couples who have been together longer may impede HIV prevention research with this population. In addition, bisexual men were less likely to be successful when attempting to recruit their partners. While the proportion of bisexual men in this sample means results should be interpreted with caution, replication of this trend would suggest that dyadic studies of bisexual men in same-sex relationships may face particularly marked recruitment challenges.
Perhaps the most relevant concern for research on romantic relationships is that relationship satisfaction was found to differ depending on partner recruitmentpartnered men who were both willing and able to recruit their partner into the study indicated higher scores on relationship satisfaction than both of the other two groups. Consistent with concerns raised by other studies [5, 10] , this finding suggests that the samples used in online dyadic studies may contain an over-representation of couples with better dyadic functioning. These data go further and highlight the fact that low relationship satisfaction is associated with a lack of partner participation even when men are willing to recruit their partners.
Creative recruitment methods are needed to access couples with lower levels of dyadic functioning. These findings indicate the potential utility of distinguishing between barriers to dyadic participation that function at the level of referral (of one partner by the other) versus those that function at the level of response (the decision by the referred partner to engage in research). As described above, factors which are associated with resources (age, income, and relationship duration differences) appear to differentiate men who are motivated to recruit their partners and those who are not. Meanwhile, lower relationship satisfaction appears to be associated with lower likelihood of partner participation, even among men who are willing to refer their partners. This framework for conceptualizing barriers to referral versus engagement may provide an organization structure for future studies to examine couples recruitment. It may also be useful to couples researchers when they are formulating recruitment strategies and addressing barriers to participation.
This study utilized an index approach to recruitment, and allowed partners to complete surveys separately and at self-determined times. This methodology maximizes confidentiality and minimizes the level of coordination between partners. Couples interdependence theory asserts that coordinated completion of goals is positively associated with dyadic functioning [12] . Couples with better dyadic functioning are better able to agree upon and successfully achieve a joint goal. Given that index approaches to recruitment potentially reduce the need for joint participation (because each member of the couple can choose when to complete the research activity), the use of an index approach should facilitate the participation of lower functioning couples. Despite this theoretically expected benefit, differences in relationship satisfaction were still associated with partner referral in this sample. This suggests that other methodologies that increase the amount of information shared between couple members and the degree of coordination required for study participation may potentially increase differences between paired and unpaired men.
The generalizability of these findings may be limited by the use of a convenience sample of gay men collected through the use of an online survey. Based upon existing literature related to online data collection from gay male samples, this most likely resulted in an over-representation of White, well-educated participants with greater incomes than average [13] . In addition, results from this New York City based sample may not generalize to the entire U.S. population. Finally, the current study assessed only one aspect of dyadic functioning, relationship satisfaction. Future studies should examine whether other aspects of relationship functioning (e.g., autonomy, commitment, intimacy) are also associated with willingness and ability to recruit one's partner into dyadic studies.
Despite these limitations, findings from this study may inform inferences about the generalizability of relationship research and recruitment strategy selection for future online studies involving partnered gay men. The finding that younger age was associated with partner participation is encouraging in light of the finding that young gay men are at greater risk of contracting HIV from a main partner. The association of relationship satisfaction with partner participation suggests that dyadic studies may under-represent lower-functioning couples. The findings also underscore the importance of considering new ways to reach the couples who do not typically participate in online relationship studies.
